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Integrated Circuits Drive Wireless CommunicatiQisr
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We Cannot Take the Integrated Circuit for Granted at mmWaves o}



Next 15 Years of Wireless Manufacturing by Countfyyisr

The United States still dominates mmWave manufacturing
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China United States Japan
Gross output 39848 Gross output $719B Gross output 34928
Employment 9.5M Employment 3.4M Employment 21M
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Global total, 2035 Sy
Germany Gross output $3.5T South Korea
Gross output 22028 Gross output 31208
Employment 1.2M Employment 22M Employment Q63K
l] i
1IN Rest of the
France United Kingdom world
Gross output £45B Gross output 5T6B Gross oufput $800B
Employment 396K Employment BO5K Employment 3.6M

Motes: K = thousand, M = million, B = billion, T = trllion
Source: IHS © 2017 IHS

Enables $12.3T in Total Economic Growth (Z228b)



ommunication Providers Want Speed of Fiber on Your Phapest
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Millimeter-Wavesare the Next Wireless Fronti




Measurements and Calibrations Matter at mmWavesp st
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mmWave Measurement Challenge of our Efgasr

Not a Single RF
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Goals for Vector Network Analysis in CTL pusr

Project Calibration Reference Planes\Wafer and to OTA Test

OnWatfer Measurements
Alnnovations in Calibration
ASupport Device Models to Systdravel Test
AState Of-TheArt Instruments for US mmWave NR Manufactur

Vector Network Analysis
APlatform for Traceable Systebevel Tests Across CTL
AClose the Connectdress Gap



mmWave Design Extremely Complex

Accurate measurements are a must
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A Highly nonlinear operating states required for efficiency
A Characterize, capture, control and reuse harmonics
A Must maintain linearity



